SCHEMIC heart disease is a noteworthy preoperative risk factor for CEA 9 and the most common cause of early and late death after CEA. 4 The natural histories of carotid and coronary artery atherosclerosis are intertwined, and 28% of patients presenting for CEA reportedly have severe CAD that is amenable to revascularization. 6 Thus, the preoperative detection and management of CAD are indispensable to ensure a safe CEA procedure. In particular, in patients scheduled for CEA, one should not overlook asymptomatic CAD because it appears to be positively associated with carotid artery stenosis.
diameter) distal to the carotid artery stenosis. 5 The degree of stenosis was assessed according to the method described in the North American Symptomatic Carotid Endarterectomy Trial study. 2 All patients underwent exercise stress tests or stress myocardial scintigraphy to screen for CAD within the 6 months prior to CEA. When the results of these stress tests indicated the presence of CAD, coronary arteriography was performed, and CAD was diagnosed if carotid artery stenoses greater than or equal to 75% were present. Threevessel or left main CAD was regarded as "severe CAD." Asymptomatic CAD that was detected after admission to our center during the pre-CEA assessment was regarded as "occult CAD."
Underlying risk factors and complicated vascular diseases included patient sex, age, hypertension (blood pressure Ͼ 140/90 mm Hg or history of using antihypertension medication), DM (fasting blood glucose Ͼ 7 mmol/L [126 mg/dl], positive 75-g oral glucose tolerance test, or history of using antidiabetes medication), hypercholesterolemia (serum total cholesterol Ͼ 5.68 mmol/L [220 mg/dl] or history of using antihypercholesterolemia medication), smoking habit, carotid artery stenosis, the need for bilateral CEA, PAD (Fontaine Stage II or greater), chronic renal failure (serum creatinine Ͼ 2 mg/dl), and thoracic or abdominal aortic aneurysm (aortic enlargement Ͼ 3.5 cm in diameter).
Values are expressed as the mean Ϯ standard deviation. The presence and number of risk factors as well as the presence of complicated vascular diseases were compared in patients with and without CAD, in those with and without severe CAD, and in those with and without occult CAD by using the chi-square test and Mann-Whitney U-test, as appropriate. In addition, multivariate logistic regression analysis was done using the risk factors and complicated vascular diseases as independent variables to identify independent predictors of CAD, severe CAD, and occult CAD. A probability value less than 0.05 was accepted as statistically significant.
Results
Of the 200 patients who underwent CEA, a unilateral procedure was successfully performed in 173, and a bilateral procedure in 27. The degree of stenosis in the 227 carotid arteries was 80 Ϯ 13%. Carotid artery stenosis was symptomatic in 128 patients (64%). Based on positive stress tests, 78 patients were suspected of having CAD and underwent coronary arteriography before CEA. The CAD was verified in 73 of these 78 patients; in the remaining five, coronary arteriography revealed no significant coronary artery stenosis even after spasm-provocation testing by ace- tylcholine. Stenotic lesions were detected in the right coronary artery in 47 patients (64%), the left anterior descending artery in 53 (73%), the left circumflex coronary artery in 52 (71%), and the left main coronary artery in eight (11%). Single-vessel disease was found in 19 patients (26%), two-vessel disease in 19 (26%), and three-vessel disease in 32 (44%). Five patients with three-vessel disease had left main CAD; thus, severe CAD was diagnosed in 35 patients (48%). Three patients (4%) had a positive vasospasm-provocation test and vasospastic angina was diagnosed.
The clinical characteristics of the patients are shown in Table 1 . Peripheral artery disease was more frequent in patients with CAD than in those without (p Ͻ 0.02). On multivariate analysis, PAD was the only independent predictor of CAD (OR 2.61, 95% CI 1.08-6.3). In a comparison between patients with severe CAD and the remaining 165 patients, DM (p Ͻ 0.04) and PAD (p Ͻ 0.02) were more frequent risk factors. On multivariate analysis, DM (OR 2.8, 95% CI 1.24-6.32) and PAD (OR 2.83, 95% CI 1.05-7.57) were also independent predictors of severe CAD.
The percentage of patients with CAD increased stepwise as the number of five major coronary risk factors in patients increased (age Ն 70 years, hypertension, DM, hypercholesterolemia, and smoking habit; Fig. 1 ). Patients with CAD had more major risk factors than those without (2.9 Ϯ 1 compared with 2.6 Ϯ 1, respectively; p Ͻ 0.05). The percentage of patients with severe CAD also increased stepwise as the number of major risk factors in patients increased. Patients with severe CAD had more major risk factors than the other patients (3.1 Ϯ 0.9 compared with 2.7 Ϯ 1, respectively; p Ͻ 0.02).
Of the 73 patients with CAD, an occult form of the disease was diagnosed in 18 (25%) during the pre-CEA assessment. Diabetes mellitus was a more frequent risk factor in patients with occult CAD than in those with known CAD that had been verified before admission to our center (Table  2 ). There was no significant difference in the number of major risk factors between patients with occult CAD and those with known CAD (3.2 Ϯ 1.1 compared with 2.9 Ϯ 0.9, respectively). Results of multivariate analyses including all 200 patients indicated that DM was the only independent predictor of occult CAD (OR 4.83, 95% CI 1.53-15.27).
We performed a PCI in 31 patients (42%), CABG in 24 (33%), both PCI and CABG in three (4%), and medical therapy alone in the remaining 15 (21%) with CAD. The PCI was always performed before CEA; the CABG was principally performed within a couple of months after CEA. Acute myocardial infarction did not occur in any patient within 1 month after CEA. Two patients had AMI within 1 year after CEA: a 64-year-old man, who previously had suffered myocardial infarction with occlusion of the left anterior descending artery, underwent grafting surgery for an abdominal aortic aneurysm 25 days after CEA and died of AMI 77 days post-CEA; and an 80-year-old man who had undergone PCI for the left circumflex coronary artery 20 days before CEA and bypass surgery for PAD 9 months after CEA died of AMI 1 month after the bypass surgery.
Discussion
Although patients in our study with extracranial carotid artery stenosis usually had multiple risk factors, Fig. 1 demonstrates that patients with concomitant carotid and coronary artery stenoses had many more risk factors. In patients with carotid artery stenosis, DM seemed to be the single most important predictor of three-vessel or left main CAD. Authors of previous studies have documented the relationship between severe CAD and DM. 7, 15 In the present study, DM was also shown to be an important predictor of asymptomatic CAD in patients who undergo CEA. Exercise-induced painless myocardial ischemia is common among diabetic patients and is associated with severe autonomic dysfunction. 11 Patients with diabetes who underwent CEA were more likely to have coexisting cardiac disease, which may contribute to a higher incidence of postoperative cardiac morbidity. 1 An essential problem following the detection of CAD in patients with carotid artery stenosis is the appropriate management of CAD during the period surrounding CEA. In patients with carotid artery stenosis, PCI for concomitant CAD may be associated with fewer cerebrovascular
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Coronary artery disease in patients undergoing CEA complications than CABG. Nevertheless, CABG is often required to treat three-vessel or left main CAD. Carotid endarterectomy performed before CABG as well as synchronous CEA and CABG has been associated with adverse complications following CEA. 9, 13 Off-pump CABG appears to be safer than conventional on-pump grafting when conducted before or simultaneously with CEA. 10 Another good option in treating patients with carotid artery stenosis together with concomitant CAD is carotid arterial stent placement instead of CEA.
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Conclusions
In this study, we examined which clinical parameters were useful in detecting CAD in Japanese patients undergoing CEA for the treatment of extracranial carotid artery stenosis. There were several major findings. First, CAD was diagnosed in approximately 40% of the patients who had undergone CEA, and, notably, half of these patients had three-vessel or left main CAD. Second, PAD was an independent predictor of CAD, and DM and PAD were predictors of three-vessel or left main CAD. Third, the percentage of patients with CAD as well as those with three-vessel or left main CAD increased stepwise as the number of major coronary risk factors in patients increased. Fourth, in 25% of the patients with CAD, the disease was diagnosed for the first time during the pre-CEA assessment, and these patients had no history of angina. Diabetes mellitus was an independent predictor of occult CAD. These important findings help to identify high-risk patients for CEA.
